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ABSTRACT
Expansion of the range of the coyote (Canis latrans) has peen
accompanied by numerous instances of hybridization viith domestic dogs
(£. familiaris).

Recent studies have found a hybrid element in some

wild coyote populations.

The objectives of this st�dy were to

identify the taxonomic status of coyotes in western South Dakota, and
to determine the degree of hybridization, if any, that is occurring
between coyotes and domestic dogs in the state.

Animals were col

lected from three areas in west2rn South Dakota from September 1976
tt�ough January 1978.

Skulls of 289 wild canids were cleaned; of

these, 167 skulls from adults of known sex were suitable for analysis.
Seven cranial and tooth measurements were taken on each skull. Dis
criminant function analysis and canonical variable analysis were used
to determine the taxonorrlic status of specimens.

Each specimen was

compared to six target populations of possible parent species.

No

specimens analyzed could be positively identified as anything other
than coyotes. Five individuals were of undetermined taxonon:ic status.
The reason for the lack of hybrids ii1 South Dakota coyote populations
nay be either that hybrids are not surviving in the wild or that
hybridization is not or:curring on a large scale.

The two hypotheses

are considered, anci �-t is concluded that hyoridL:ation is not occur
ring to any great extent in western South Dakota ccyote populations.
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INTRODUCTION
The range of the coyote (Canis latrans) has been steadily
expanding (Young and Jackson 1951).

This expansion has been accom

panied by numerous instances of hybridization with domestic dogs
(f. familiaris).

Reports of coyote-dog crosses have come frcm within

the original range of coyotes (Bee and Hall 1951, Young a�d Jackson
1951, Gier 1968), as well as from areas recently occupied by coyotes
(Aldous 1939, Pringle 1960).

The frequent capture of canids that were

difficult to identify, and pres·:mably hybrids, led to the speculation
that "coydogs" would become an important element in wild canid popu
lations (Cook 1952).
Studies of coyote-dog hybrids kept in captivity raised the
question of whether or not these animals could beccn;e a viable com
ponent in wild populations.

The first study of captive coyote-deg

hybrids (Dice 1942) led to the conclusion that these hybrids were
most likely sterile, and �ould not become established in wild popula
tions.

On the basis of the little work that had been done at that

time, Hall (1943) speculated that hybrids might be. unable to live to
even one year of age.

Later studies of captive animals (Kennelly and

Roberts 1969, Silver and Silver 1969, Mengel 1971) showed that coyote
dog hybrids were not only fertile, but could survive to n�turity.
Infertility in interspecific hybrids often results from too great a
difference in parental karyctypes (Benirschke 1967).

Since coyotes
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and dogs have identical karyotypes (2N = 78), such infertility should
not occur in their hybrid offspring.
Coyotes have a single annual breeding season, generally con
sidered to be from early January to mid-t1:lrch (Young and Jackson 1951,
Gier 1968).

It was once thought that male coyote-dog hybrids were not

seasonal breeders, but produced sperm year-round, as dogs do (Kennelly
and Roberts 1969).

If this were the case, nale hybrids could easily

mate with both coyotes and dogs.

However, research on the reproductive

characteristics of coyote-dog hybrids contradicted this, and brought
into question the likelihood of hybrids becoming established in a wild
population.

Silver and Silver (1969) and Mengel (1971) found that

hybrids were actually seasonal breeders, but with a breeding season
two to three months earliP.r than that of coyotes.

On the basis of

this information it was felt that there was no chance of hybrids back
crossing with coyotes.

The non-synchronous breeding seasons of the

two groups indicated there could be little or no introgression of dog
genes into the coyote gene pool.

Gipson (1972) and Gipson et al.

(1975) reported data that contradicts this hypothesis.

fvlale coyotes

were found that were reproductively active as early as late November,
and male hybrids were capable of breeding th.rough January.

This indi

cates that male coyotes could mate with female hybr.!..ds, and male
hybrids could mate with early-breeding female coyotes.

Based on these

facts, the filtering of dog genes into coyote populations as a result
of hybrids breeding with coyotes seems possible.

Studies in Ok:ahcma
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(Freeman 1976) and Nebraska (!Aahan et al. 1978) suggest that such
back-crossing of hybrids with coyotes may in fact be occurring in the
wild.
Early attempts to identify the taxonomic status of canids were
often subjective and unreliable.

Dice (1942) reported the skull

characters of his pen-reared hybrids simply as being broader in all
areas than coyote skulls.

The series of skull characters analyzed by

Hall (1943) were reported in relative terms:
large, etc.

small, intermediate, or

The accuracy of the "skull ratio," a measurement that

could be made with a ruler or a stick in the field (Howard 1949), is
questionable.

Bee and Hall (1951) measured the skulls of trxee

coyote-dog hybrids, using the orbital angle described by Iljin (1941),
and three other indices of skull measurements.

When Richens and Hugie

(1974) identified �Bine wild canids as a separate race of coyotes,
rather than hybrids, they did so on the basis of relative body size
and skull measurements which consisted of zygomatic width, canine
size, condylobasal length, and Howard's (1949) skull ratio.

The con

fusion as to the taxonomic status of canids in various areas may well
be a result of this lack of a uniform set of characteristics used to
classify individuals.
Lawrence and Bossert (1967), using 1 inear discrimination similar
to that described by Jolicoeur (1959), bega� with 42 characters of
known value in distinguishing between the wolf (£. lupus), coyote, and
dog.

Of these, the 24 most discriminative measurements were selected,

and finally 16 measurements (ten cranial and six tooth measurements)
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were found to be the most diagnostic.

It was possible to signifj_

cantl y distinguish between the three species using this technique.
Lawrence and Bossert (1969) later used this same technique to show
that coyote-dog hybrids clearly fall between the two parent stocks
in such a multiple character analysis, and can be readily identified
using this method.

Gipson (1972) and Gipson et al. (1974) further

refined this technique, and Mahan et al. (1978) ultimately chose
seven variaLles which were the optimum set of measurements required
for discrimination.

These more recent multivariate analysis techniques

provide the most accurate metho, 1 to date for consistently identifying
the taxonomic group to which an anin�l belongs,
Silver and Silver (1969) and l\"engel (1971) found that male
parental behavior in hybrids differed from typical coyote behavior.
l\"engel (1971) reported that all of his captive coyote-dog hybrids were
more aggressive than dogs, and Silver and Silver (1969) reported hy
brids to be less timid than coyotes.

Gipson (1972) also reported that

some wild hybrids were more aggressive tr.an coyotes.

This, and their

greater tendency than coyotes to run in packs (Freenan 1976), indi
cates behavioral differences between hybrids and their parental stock.
Coyote-dog hybrids in a wild population could exhibit behavior that
varies enough from pure coyotes to warrant a change in coyote dan�ge
control techniques.
South Dakota is within the historic range of the coyote.

Consid

erable time and effort have been expended on the control of coyote
darrage within the state.

Free-ranging dogs in western areas of South

Dakota could mate with coyotes frequently enough to enable establish
ment of a hybrid element in the wild canid population.

If this were

the case, the altered behavior of the animals could ba important
enough to demand a shift in predator darr�ge control and/or livestock
management techniques,
The objectives of this study were tc identify the taxonomic
status of coyotes in western South Dakota, and to determine the degree
of hybridization, if any, that has occurred between coyotes and domes
tic dogs in the state.
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PrATERIALS AND METHODS
Wild canids were collected from three areas in South Dakota.
These included Harding County in the extreme northwestern corner of
the state, Custer and Fall River Counties in southwestern South Dakota
(Black Hills region), ar.d Gregory and Tripp Counties on the southern
border of the state inui,ediately west of the Missouri River (Figure l).
All three collection areas were located west of the Missouri River;
this half of the state is pr:lllarily rangeland, and is often considered
Sv..ith Dakota's prime coyote hab:.tat.
Canids were collected from September 1976 through January 1978,
Carcasses were obtained with the assistance of furbuyers and state
trappers.

All animals were either necropsied while fresh, or frozen

for later examination.

Before cleaning, skulls were stored either

frozen or in a dermestid chamber.
All skulls were cleaned by boiling in a pressure cooker at five
to seven pounds pressure for approximately 45 minutes, or until clean.
Undamaged skulls of all adult canids of known sex were measured.
Pups were identified by the presence of an open root canal in the
canine teeth.

Skulls with a closed canine root canal were considered

nine months of age or older (Linhart and Knowlton 1967) and were
classified as adults for the purpose of this study,
Skull measurements we::e made to the nearest 0,05 mm with dial
calipers.

Seven cranial and tooth measurements, which have been deter

mined to be the most diagnostic characteristics for use in discriminant

Harding

Custer

Tripp

Fall River

Gregory

Figure 1.

�ap of South Dakota showing the three areas of specimen collection.
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analysis (M:lhan et al. 1978), were taken on each adult skull.
measurements used (Figure 2) were as follows:
2)

The

1) zygomatic width;

maximum crown width of second upper molar (M2 ); 3) maximum crown

width across upper cheek teeth; 4) minimum crown width of fourth upper
premolar (PM4) taken between roots; 5) minimum width between alveoli
of fir st upper premolars (PM l ); 6) maximum crown width across upper
incisors (I); 7) n�ximum anterio-posterior width of upper canine (C)
taken at base of ename l .

Some of these measurements were combined as

ratios for use in the analysis.

The complete set of measurements and

ratios analyzed (using measurements numbered as above) consisted of:
l;

3; 4; 3 divided by 2; 5 divided by 2; 6 divided by 2; and 7 divided

by 2.
Specimens were classified using discriminant function analysis
and canonical variable ana l ysis.

Each skull was co��ared to target

populations of skulls from known coyotes, dogs, coyote-dog hybrids, red
wo l ves (£. rufus), timber wolves (£.
(£. lupus nubjlus and£·

l·

lations were provided by P,

l upus l ycaon),

monstrabilis).

s.

and prairie wo l ves

Data fer the target popu

Gipson (Alaska Cooperative Wildlife

Research Unit, university of A l aska, Fairbanks).
Multivariate analysis is used to distinguish between groups which
n�y overlap with respect to any sing l e characteristic.

Sinrultaneous

analysiz of a conbination of variab l es nakes it possible to statisti
cal l y separate groups more complete l y than
used.

if

only one character were

The discriminating variables used in the analysis are weighted

and linearly combined.

These linear combinations, or discriminant

9

Figure 2. Ca�id skull measurements used in discrin:inant analysis.
1: zygomatic width
2: maximum crown width of second upper molar
3: maximum crown width across upper cheek teeth
4: minimum crown width of fourth upper premolar
5: minimum width between alveoli of first upper premolars
6: maximum crown width across upper incisors
7: maximum anterio-posterior width of upper canine
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functions, are formed so as to provide maximum separation between the
groups.

Satisfactory discrimination was provided in this study by

three discriminant functions, that is, three linear combinations of
the seven discriminating variables.
Canonical variable analysis (Rao 195:2) allowed visual represen
tation of the taxonomic classification of specimens.

The canonical

variables of each aninral were calculated and plotted on a graph show
ing the 95 percent confidence limits of each target population.

Each

individual could then be seen in relation to all six of its possible
parent populations, and the tax··;1omic status of each specimen could be
determined according to where it fell in relation to the target popu
lations.
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RESULTS

The skulls of 289 canids collected during the study were cleaned.
Of these, 53 were too damaged to obtain a complete set of measure
ments, 46 were pups, and 23 were of unknown sex due to destroyed car
casses or improper labelling.

This resulted in 167 skulls from adults

of known sex which were suitable for analysis.
Discriminant function analysis indicated that none of the animals
examined could be positively classified as anything other than coyotes.
Five individuals were of undetermined taxonomic status, and the re
maining 162 aninals were identified as coyotes.

Ninety-four nales (15

from Harding County, 46 from Custer and Fall River Counties, and 33
from Gregory and Tripp Counties) and 73 fenales (12 from Harding
County, 37 from Custer and Fall River Counties, and 24 from Gregory
and Tripp Counties) were included in the analysis.
Figures 3 and 4 show the relationships of the specimens analyzed
to the target populations. Canonical variables of each specimen have
been plotted on a graph showing the 95 percent confidence ellipses of
the six target populations.

When one of the specimens being analyzed

falls within the confidence ellipse of a particular target population,
there is a 9� percent chance that it is a member of that population.
Eighty-seven males (92.5 percent) and 50 fenales (68. 5 percent)
were well within the 95 percent confidence limits of the coyote target
population.

These individuals can be positively classified as coy

otes. Six males (6. 4 percent) and 19 females (26.0 percent) plotted
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Canonical variables of male specimens plotted on 95 percent
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through 6).
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outside the ellipses of all six target populations.

The plots of

these individuals were mainly clustered around the boundary of the
coyote target population, and were all closer to that group than to
any of the other targets.

For the purpose of taxonomic classifi

cation, these specimens were therefore all identified as coyotes.
Among the females, there were four specimens (5.5 percent) that
fell in the area of overlap between ellipses of the coyote and coyote
dog hybrid target populations (Figure 4).

One nale (1,1 percent) was

also plotted in this overlap area (Figure 3).

These individuals were

not positively identified as efLher coyotes or hybrids.

Although it

is possible that some or all of these five aninals were actually hy
brids, I suspect that they were probably coyotes; the lack of any
other clearly identifiable hybrids indicates that this may be the
case.

However, it cannot be stated with certainty that these indi

viduals are either coyotes or coyote-dog hybrids.

For the purposes of

this study, they are considered unclassifiable.
Examination of the canonical plots showed that the animals from
each of the three collection areas were distributed randomly on the
graph.

That is, individuals from a particular area were not clumped

together on the diagr�m, but rather were interspersed with specimens
from all three areas.

Computed F values indicated that there was no

aignificant difference (p <

0,01)

between the measurements of the

canids from the three different areas (Tables 1 and 2).

Table 1.

Character
Betv:een
group
ssq
(cl.f. = 2)
viithin
gro1Jp
ssq
( d. f. = 9 1)
F value

Analysis of variance of male canids from the three collection areas; sums of squares and F
values for all seven characters measured are shown.
z1gomatic
width

max.
crown
width M 2

width across
upper
cheek teeth

min. crown
width PM4

width
between
PMl

width
across
incisors

canine
width

29,0 2

0.7(}

0, 29

0.66

0,65

1.93

0.10

1558,54

3 2 ,47

39 2,76

16,41

123,71

76.9 1

30.3 1

0.85

0,98

0.03

1.83

0,24

1. 14

0, 15

......

(.11

Table 2.

Character
Between
group
ssq
(d.f. = 2)
Within
group
ssq
(d.f, = 70)
F value

Analysis of variance of feirele canids from the three collection areas; sums of squares and F
values for all seven characters measured are shown.
canine
width

max.
crown
width M2

width across
upper
cheek teeth

min. crown
width PM4

width
between
PW.

width
across
incisors

80.13

0.21

12.76

0. 18

1.68

2.95

0.43

1255-28

25,59

313. 89

8.51

112.92

54.84

23,17

2,23

0.29

1.42

0.74

0.52

1.00

0.65

zygomatic
width
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The mean and 1·ange of measurements obtained fer each of the seven
characters is shown in Table 3.

Ferr.ales were generally smaller in all

measurements than males, but there was a definite cverlap, with some
females larger in all measurements than the smallest males.
In no case was any one individual the largest or the smallest in
all seven measurements among the animals of the san:e sex and from the
same area.

One female from Gregory County, for exar.·,ple, was larger

across the zygomatic arch and in the width of the second molar than
even the males from that collection area, but she was not the largest
of the females in the other measc1rements.

This ind.:cates that although

there was a certain amount of variation in the meas:1::-ements, all were
within the size range of normal coyotes,
The Harding County animals showed a narrower ra:.ge of measure
ments than did the animals from the other two areas,

This may be

explained by the relc1tively smaller sample size frorr. that area.

18
Table 3.

Range and mean of skull'measuxements for male (N = 94) and
female (N = 73) canids.

Character

Range
males females

zygomatic width

83.60

83.60

107.80

105.20

1 0,55

1 0.35

1 3.4 5

max. crown width

1¥

width across
upper cheek teeth
min. crown width PM 4

width between PM 1

width across incisors

canine width

x :t. sd

males

females

99.1 5
+
4.13

94.46
+
4 .31
1 1. 83

13.45

12.1 2
+
0.60

47.90

4 6.05

54 .33

52. 03

59.50

57. 30

2.05

2.1 3

6.05

5. 95

s.30

7.75

1. 01
+
0.4 3

6.73
+
0.35

16.80

16. 25

22.10

21 .00

20. 1 2
+
1 .1 6

19.31
+
1.26

21 .65

20.95

25.50

25.30

23.64
+
0.92

22.12
+
0.90

7.4 5

7.1 0

10.60

10.05

9.30
+
0.57

8,72
+
o.57

+

-

+
0.60

-

+

-
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DISCUSSION
An increase in hybridization within the genus Ganis has resulted
from expansion of the range of the coyote (Gipson 1972) .

Hybridiza

tion between coyotes and other canids r�s occurred most frequently on
the fringe of the coyote's range (McCaxley 1962, Parad iso 1968,
Kolenosky 1971) and in area� only recently inhabited by coyotes
(Aldous 1939, Pringle 1960, Silver and Silver 1969, Gipson 1972).
Recently, hybrids began appearing in coyote populations that are with
in �he native range of coyotes (Mahan et al. 1978) .
f.'lengel (1971) theorized that the shift in the breeding season
which occurs in first generation (F1) coyote-dog hybr ids would make
back-crossing with coyotes impossible, and would therefore eliminate
the possibility of any second generation (F2) hybrids.

However,

research in Arkansas (Gipson 1972) showed that such back-crossing w ith
wild coyotes is possible, and later studies in Oklahoma (Freeman 1976)
and Nebraska (Mahan et al. 1978) indicate that it is indeed happening
in wild coyote populations.

There have also been isolated instances

in the past of coyote-dog hybrids in South Dakota, as there are
several hybrid skulls in the
were taken in the state.

u. s.

National .M.lseurn from coyotes that

In view of these facts, it seems likely that

some degree of hybr idization is taking place in South Dakota coyote
populations today, and one would therefore expect to find son� evi
dence of this in a random sample from several populations in the state.

20
Current wild coyote populations in western South Dakota show no
evidence of hybrid ization with domestic dogs. Of 167 specimens ana
lyzed from three populations, there were no anin�ls which could be
positively classified as anything other than coyotes.

Further, there

is no indication of large scale hybridization occurring in these popu
lations in the past.
The analysis of var iance showed no significant difference
(p < 0.01) between the measurements of the three populations, indi
cating that the groups are virtually the same taxonomically.

Further

more, examination of the canonioel plots showed that each population
is taxonomically similar to the others, s ince each group was scattered
randomly on the diagram, rather than clustered

in

one area.

In

addition, if all the populations had had a previous h istory of hybridi
zation, the trend toward hybrid-like characters should have appeared
on the canonical plots. Although all specimens m ight have fallen
within the coyote ellipse, there would have been a general shift
toward the hybrid ellipse, rather than the more even distribution
throughout the coyote ellipse that was found here.

it therefore does

not appear that there has been any s ignificant hybridization in these
populations in the past.
Other studies of coyote hybridization (Gipson 1972, Mahan et al.
1978) have enco�ntered black canids. that were morphologically indis
tinguishable from coyotes·; these animals were identified as coyotes.
As black coyotes had not been reported in the coyote's native range
(Young and Jackson 1951) , it was suggested that these melanistic
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individuals were the result of previous hybridization to such an ex
tent that true introgression of dog genes into the coyote gene pool
had occurred.

No black canids were found in the present study; had

there been such melanism, earlier hybridization would have to be con
sidered as a possible explanation.

The lack of such animals, which

were conunon in the other studies, is a further indication that hy
bridization with domestic dogs, other than in isolated instances, has
not occurred in wild coyote populations in South Dakota,
The three collection areas in this study were located west of the
Missouri River (Figure 1), which is generally less populated than the
eastern half of South Dakota.

t1:ihan et al. (1978) found most coyote

dog hybrids in areas of relatively high hun0n densities (and therefore
higher dog densities).

A possible explanation for the lack of hybrids

found in the present study is that dog populations are low enough in
the study areas that there has been little contact between dogs and
coyotes.

Yet Gipson (1972) reported that dogs and coyotes frequently

associated, even in areas of high coyote populations (and presun0bly
relatively low hur.�n and dog populations).

Apparently, it is not

necessary to have a high human density with a correspondingly high dog
population in order to facilitate coyote-dog hybridization.

Hybridi

zation can occur wherever dogs come into contact with coyotes.

Nor

should it be necessary to have an established population of feral dogs
before hybridization occurs in the wild,

The presence of ranch dogs

that are allowed free run should be sufficient to allow encounters with
coyotes that could result in hybrid offspring.

It is also interesting
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to note that one of the collection areas (Custer and Fall River
Counties) is the location of vacati::m homes and tourist facilities ,
and is not far from a large population center and the state ' s second
largest city ( Rapid City) .

Presumably this should be accompanied by

a higher dog density than the other two collection areas, yet this
more heavily populated corner of the state also produced no hybrid
specimens.

The presence or absence of a high density of dogs would

not seem to be related in this study to the presence or absence of
hybrid specimens.
Two possible explanations for the lack of hybrid individuals
in current South Dakota coyote population are:

either hyb:dds are

not surviving , or hybridization in western South Dc kota is simply not
occurring.
The first hypothesis is based on the theories presented by Mengel
(1971), Although it does not seem to be true that establishment of a
hybrid elerne,nt in coyote populations is impossible due to the non
synchronous breeding seasons of hybrids and coyotes , Mengel did present
a second hypothesis that has yet to be disproven,

::atings in the wild

between coyote and dog nIDst con�IDnly involve a fen0le coyote and a
male dog , as the male dog has a year-round breeding season and would
be able to n0 te with any female coyote in breeding condition.

(A n0le

coyote would have to be in breeding season at the sa me time as a
fen0le dog in heat , so it is a less likely conIDinatior. in the wild. )
The first generation hybrid offspring a re therefore generally born at
approxima tely the same time of year (late April to mid-/lfla y) as coyote
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pups 1 and would t� ve a simila� chance for survival.
hybrid survival comes v,ith the F2 generation.

The difficulty in

Offspring of a hybrid

parent, whether one or both parents are hybrids , wu, ld be borr. in the
winter between January and mid-M3rch.

In areas of extremely harsh

winters, there would be a selective disadvantage age inst pups being
born during winter months .

Coyote pups are: born during the early

spring months when there might be an occasional storm, but when the
weather is generally beginning to warm up and food is becoming more
plentiful.

Hybrid pups born during winter months \-.·culd have to sur-

vive both the harsh weather and a relative scarcity of food.

Severe

winter weather is com'Tlon on the Great Plains, a nd So'Jth Dakota is
farther north than other areas of native ra!lge where hybrids have been
found in wild coyote populations.

A second possib5. lity that wo:..ild les-

sen the likelihood of F2 hybrid s urvival is the case of the male hybrid
parent.

The male coyote helps the female in raisin� the young.

The

male dog does not a s sist the female, nor does t�e n:c le coyote-dog
hybrid (Silver and Silver 1969, Mengel 1971) .

If F�... pups born in the

winter have a hybrid father, they have an even smaller chance of survival, since only one parent (the female) is rai sir.9 the young.

It is

pos sible th3t the lack of hybrids in the South Dakota population sample
is due to failu:re of F2 hybrids to survive because of these factors.
The second hypothes is which could explain the lack of hybrids in
the populat ion sample i s that hybridization between coyotes and dogs
is not taking p l a ce in South Dakota, outside of isclated instances.
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It is proba ble that significa nt introgres sion of dog genes into the
coyote gene pool does not occur in native ra nge unless the coyote
population has been heavily exploited and kept at extremely low levels.
This type of heavy exploitation is difficult, given the limitations
placed on control techniques .

Connol i y a:,d Longhurst ( 1975) showed

in a computer simula tion model tha t it would take extremely heavy kill
rates over an extended period of time to significantly reduce coyote
populations .

That study found that it woul d take an annual kill ra te

of at least 75 percent of the breeding population to achieve a sus
tained decline in coyote popula �ion levels ,

A 50 percent annual kill

rate ca used coyote populations to stabilize at 72 percent of precon
trol numbers after only six years of control .

A 75 percent kil l rate

over 20 years could reduce a coyote poFulation to nine percent of its
original breeding popula tion, but the popu lation would recover to pre
control density within five yea rs if control measures were terminated
at this point.

Even at the 75 percent control level , it would take

over 50 yea rs to achieve extermination of the popula tion.

Current

census tech:,iques for coyote popula tions are not re l iable enough to be
able to calculate what level of control is being exerted on a popu
lation .

It is unlikely that control programs are able to achieve such

high levels of pcpulation reduction in South Dakota.

The manpower and

funding ava ilable for su:h a popula tion reduction would be prohibitive
to any state or federal agency .

It is doubtful that (even considering

animals taken by hunting a nd trapping as well a s those removed by
government control p1·0-3rams) enough co ntrol has been exerted on the
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coyote populations of South Dakota to result in extremely low popu
lation levels .

Thus i:. seems possible that a large amount of

hybridization between coyotes and dogs n;ight not even occur in South
Dakota .
Consideration of the hypotheses presented here suggests that the
second is the r:iore 1 ikel y of the two possibilities .

Although it is

perfectly reaso�able to be�ieve that hybrid survival would be low due
to b irths occurring during harsh winter months and to lack of male
parental support, this theory does not a ccount for one element :
first generat :;.on hybrid .

the

F1 hy' r ids would not be fa cing the sam€ con

ditions as the F2 hybrids, and should have a better survival rate, i f
not one as good a s that of coyote pups .

F 1 pups m ight well be lacking

male parental ass istance, but as the mother would probably be coyote,
they would be born at approximately the same time of year as coyote

pups, and would not face the severe winter weather in their first days.
If a high degree of hybridization were occurring i;; South Dakota, we
probably would not see n�ny (or any ) F2 hybrids tha t would survive
their f irst spring .

But there should still be a nu�IDer of F 1 hybrids
(the result of random matings between coyote and dog ) appearing in the

population, a:1::1 some of these should have shown up in our sample .
It can be concl�ded that, outside of isolated instances , hybridi
zation is not taking place in South Dakota, as there is no evider.ce of
a hybrid element iri e1e wild coyote populations.

I can only agree

with Nowak ( 1978 ) tha t , even though introgression of dog genes into
coyote populations is possible, there is no substantial evidenc€ tha t
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d og genes are leaking into wild coyote gene pools on a large scale .
Although hybridization is physical ly possible and even very probable ,
it nevertheless is not occurring in South Dakota .

The reasons for

this lack of hybridization can only be, at this point , pure specula
ti on, and are not within the scope of this research.
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